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(c) TR - ; ‘ H-1 76
B.Sc. (Part-I) Examination, 2019
X2+ dy2 + 2%~ dyz 4 22% ~ dxy - 2x + 4y - MATHEMATICS
=~ Paper - lll °
(Vector Analysis and Geometry)
o IEEFT ®T § A Sl Time Allowed : Three Hours

Maximum Marks : 50

Reduce the equation
Minimum Pass Marks : 17

X2 + 4y? + 72 — Ayz + 22x — 4xy — 2X + 4y ~ A ;. wW dig g B STl T IO O & "I B
sFEd 21w wE & 3 WA g
2z = 3 to the normal form. | . Note : Answer all five questions. Solution of ‘two' parts
from each unit is compulsory. All questions carry
e equal marks.
-1 / UNIT-I

Q1. (a) Foz Bfow @& :
[abec|[abc]=1
Prove that :
[abc][abe]=1

(b) afe  F_acosti+asintj+attantk T

df d°f dr d*r d&°7
ot | T | o g | T W W@
: Hifoel
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(2)

If T =acosti+a sint'j’+ at tantk then find the

dr d*r| - |dF d’r &7
value of E"Ez' and EFF }
(c) oz #IGwiE:

div grad ™ = m (m + 1) F™2
Prove that :
div grad r™ = m (m + 1) r™2

Foi-11 / UNIT-II

2i-j+2k @ t=2
Q2 (@fmetmTl)=3, - .
4i-2]+3k Fgt=3

fre e

3 (_.df
20 gt 10
.[2 [r dt]
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(3)

2?-]'-:-212 when t=2
Giventhat T(t)=< . .
4i-2]+3k when t=3

prove that :

3. dF
F-— |dt=10
-L [ ﬂt]

A

(b) L [y“z*h 2°%% )+ x*y’i]-ﬁ dS @I HF &
oo FE S, xy-a0 & FR aur & F frr

B e k2 + y2 + 22 = 1 B vS W B
Findthe value of L [yﬂz‘h 2%+ xzyzﬁ]ﬁ ds
where S is a part of the sphere x2 + y2 + z2= 1

above the plane-xy and bounded by it.

P.T.0.




(4)

© wF- wa @ wafa Hbw  saw

(b)
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F:ﬁ+3}+xﬁ W HAg S, e x2 + y2 + 22

= 1 B xy-Wae & FR I T B

Verify Stoke's theorem when F = yi+ 3+ xk

and surface S is the part of the sphere

x2 + y? + 72 = 1 above the xy-plane.
§®®-III / UNIT-III

wlia 3(3x — 2y + 4)2 + 2(2x + 3y - 5)2 = 3b

Cofcs el e

Trace the conic

3(3x — 2y + 4)2 + 2(2x + 3y — 52 = 39

U6 g, U6 JAPR JfoRaed xy = 1 @

(%, y): r=1,2, 3,4 R o & a Rig Sise

fe5:

'}

X1XgXaXg = Y1¥2¥a¥s = 1

(c)

Q4. (a)
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(5)

A circle cuts the rectangular hyperbola xy =
1at(x,y) r=1 2 3 4 then prove that

XyXpXaXy = ¥1¥oYa¥s = 1. ’
g% PSP’ 3R QSQ e Widd & A WER

wraaq A Shard €, o g dfee 6

1 1

spsp 'sasq X W

Iif PSP and QSQ are two mutually
perpendicular focal chords of a conic then

prove that :

| 1
SP.SP' | 5Q.8Q'

gaR-IV / UNIT-IV

= constant

x-2 y+1 z-2
F o

Y+Z=5$m%aﬁ:§{-‘lr*5r-1cﬂ

WA & 3R gHad x -

o g s sifowl
PT.O.
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(b)

(c)

(6)
Find the distance of the point (<1, -5, —10) from

the point of .intersection of the Iline

Xx-2 y+1 z-2
3 R

WG B wWERvT @ @i e i

andthe plane x—y +z=5,

(o, B, v) 3R Fiwe o Waea y2 =.4ax.

z=0128

Find the equation of the cone whose vertex |

is (., B, ¥) and guiding curve is the parabola
y2 = 4ax, z = 0.

3 doF & e s e s s
W x=~%=§ & R & e v
e o ddga x2 + 292 =1, z = 3 &

Find the equation of the cylinder whose

generators are parallel to straight line

Q. 5.
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(a)

(b)

(7)

and guidng curve is the ellipse x2

X=-

P |
L |

+2y2=1,2z=3
$PE-V /| UNITV

THae £x + my + nz = p & Widaal ax? + by?
+cz2 = 1 & WY & B Wi 3a S|
Find the condition that the plane £x + my + nz
=puﬁat§umﬂnmnimidax2+by2+cz2=1,
fag (-1, 0, 3) ¥ daR I N, Y Rae
yz + 22x + 3xy + 6 = 0 & F6 @HT &
R §Id Hifel

Find the equation of the generating lines of
the hyperboloid yz + 2zx + 3xy + 6 = 0 which

pass through the point (-1, 0, 3).

P.T.0.



